Medium-to long-term changes in unemployment appear to be closely correlated with medium-to long-term changes in private investment. Olivier Blanchard (2000) has referred to this relationship as the "Modigliani puzzle". In contrast, Franco Modigliani (2000) sees it as a natural manifestation of the Keynesian paradigm where changes in autonomous investment are the driving force behind movements in output and employment. The Modigliani puzzle is hence no puzzle to Modigliani himself! However, it might become a puzzle once we abandon the Keynesian framework as an explanation for medium-term movements in unemployment and replace it with the natural-rate framework of Friedman (1968) and Phelps (1968) . The moving natural rate of Phelps (1994) and Blanchard (2000), amongst many others, then turns out to be highly correlated with the rate of investment. The high correlation between unemployment and investment at low frequencies has gone unnoticed to many observers but is important in its own right -apart from having implications for theoretical modelling. It also opens up the possibility that factors affecting private saving and investment may impinge directly on the natural rate of unemployment.
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One such factor is the age structure of the population.
To investigate these hypotheses we calculated the raw correlation between the agestructure and investment and unemployment for a cross-section of OECD countries, cf. Herbertsson and Zoega (2000) . Figure 1 below depicts the correlations between the share of the population in 12 age groups, on the one hand, and unemployment (lefthand axis) and investment (right-hand axis), on the other hand. Interestingly, the two relationships appear to be mirror images. Clearly, both investment and unemployment are correlated with the age structure, and high investment and low unemployment go together. A high proportion of middle-aged workers then corresponds to high investment and low rates of unemployment, while a high proportion of the young corresponds to low investment and high unemployment.
1 This brings us to another important contribution of Professor Modigliani, namely the life-cycle hypothesis of consumption. Combining the two Modigliani insights we find that when the population is saving due to life-cycle reasons we have both high investment and low unemployment but when it is dissaving we get low investment and high unemployment. (Herbertsson and Zoega (2000) ) and those of other authors who find that older workers do not dissave as much as the life-cycle model predicts, cf. Ando and Kennickell (1986) and Hurd (1990 The equation explains around 40% of the variation in the data. Interestingly, the coefficient of investment is negative and very significant. The size of the estimated coefficient implies that an increase in investment of 5% of GDP (from let's say 10% to 15% of GDP) would go together with a fall in unemployment of close to 3% (that is three percentage points). Demographics also have a direct effect on unemployment -apart from any indirect effect going through investment -such that a high proportion of young workers tends to go together with higher unemployment. Finally, 3 Sources: The data are taken from various OECD databases. Oil prices are measured as the ratio of the price of crude oil in the U.S. to the producer-price index for that country. These results may not be very surprising because both investment and employment are procyclical variables. Cast in that light, the results support the emphasis given by Professor Modigliani on the importance of a short-run investment stimulus. However, finding such a strong correlation at lower frequencies may fit less easily within his Keynesian framework. We therefore estimated the same equation using decadal averages and report the results in the right-hand half of the table. Surprisingly, the coefficient estimates are almost unaltered. Importantly, the coefficient of investment is unchanged and remains highly statistically significant. The raw relationship between the decadal averages of investment and unemployment for the 19 countries is visible in Figure 2 below. The simple correlation between the two series is -0.51, and rises to -0.57 once two outliers have been removed from the data (Spain in the 1980s
and 1990s, not shown in figure) . We have found that differences in the rate of investment across countries, as well as over time for a given country, can help explain the variation in unemployment measured as decadal averages. Differences in average unemployment over a decade across countries suggest differences in the level of the natural rate of unemployment, sometimes termed "the structural rate of unemployment" because of its apparent shifts 5 . The same applies to differences in average (decadal) unemployment for a given country. It follows that any theory of the natural rate should have to take into account the close relationship between investment and unemployment.
While the low-frequency relationships may come as a surprise to many macroeconomists, we would like to point out a strand of literature that fits quite comfortably with the data. This dates back to Oi's (1962) seminal contribution, which first treated labour as a (quasi) fixed asset. When labour takes the form of an asset due to the cost of hiring and training new workers, it becomes natural to expect changes in employment to coincide with changes in investment at lower frequencies. Decades of low investment are also decades of low rates of hiring and high unemployment. Some recent work attempting to explain the medium-to low frequency movements of unemployment has adopted this approach quite successfully. Phelps (1994) and Pissarides (2000) are two examples. Both model the hiring decision as an intertemporal investment decision in the presence of real-wage rigidity and the steady-state unemployment (that is the natural rate of unemployment) becomes a function of the fundamentals of investment demand. 6 When the expected future profit stream from investing in the hiring and training of new workers goes up -hence also a kind of Tobin's q variable for labour -the rate of hiring rises and the steady-state level of unemployment falls.
